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Purpose: Postoperative small bowel obstruction is a common and serious complication following a proctectomy, and early 
postoperative small bowel obstruction (EPSBO) leads to longer hospital stays, delays chemotherapy in advanced cases, and 
may be a contributor to mortality. The goal of this study is to identify the risk factors of EPSBO after a proctectomy for rec-
tal cancer, thereby seeking to reduce the incidence of EPSBO.
Methods: Patients (735) who underwent a proctectomy for rectal cancer between March 2005 and February 2010 were 
entered into this study, and data were collected prospectively. Patients were judged to have EPSBO if, within the first 30 
days, they presented symptoms such as nausea, vomiting and abdominal distention lasting for 2 days, and radiologic find-
ing of small bowel obstruction after evidence of return of small bowel motility. The association between EPSBO and pa-
tients and surgery-related variables were studied by using univariate and multivariate analyses.
Results: EPSBO developed in 47 cases (6.4%) and was the most frequently occurring complication in the early periopera-
tive period following a proctectomy. The frequency of EPSBO according to operative variables shows that EPSBO developed 
in 3.0% of the patients who underwent laparoscopic surgery (LS) compared with 8.4% of the patients who underwent open 
surgery (OS) (P = 0.004). OS (odds ratio [OR], 2.5) and a previous laparotomy (OR, 2.3) were independent risk factors for 
the development of EPSBO after a proctectomy for rectal cancer.
Conclusion: EPSBO is more likely to occur in patients who undergo OS or who have had a previous laparotomy. LS may 
be considered as a surgical procedure that can reduce the risk of EPSBO in patients undergoing a proctectomy for rectal 
cancer.
Keywords: Small bowel obstruction; Rectal neoplasms; Laparoscopy
postoperative complications through identification of the risk   
factors involved and to improve the overall prognosis for rectal 
cancer.
Small bowel obstruction occurs in about 10% of patients after a 
curative resection of rectal cancer [6, 7] and is difficult to treat. In 
particular, early postoperative small bowel obstruction (EPSBO) 
developing within 4 weeks following surgery [8, 9] has been asso-
ciated with increased hospital stays, postoperative adjuvant treat-
ment delays, and mortality [10, 11]. Nevertheless, little informa-
tion is available regarding EPSBO other than the facts that it has a 
reported incidence of approximately 7% after a proctectomy [12, 
13] and that rectal surgery and poor systemic conditions contrib-
ute to the risk of EPSBO [12, 13].
In multicenter prospective randomized trials that examined the 
short-term outcomes of laparoscopic and open colectomies, the 
laparoscopic colectomy was found to have the advantages of ear-
lier postoperative recovery of bowel movement, shorter hospital 
stay, less postoperative pain, and less amount of intraoperative 
INTRODUCTION
The rectum is the most common site of colorectal cancer and is 
affected in about 40% of cases [1-3]; thus, a proctectomy is a fre-
quently performed surgical procedure. However, the proctectomy 
has a relatively high postoperative gastrointestinal complication 
rate (range, 10 to 15%) due to anastomotic leakage or small bowel 
obstruction [4-6]. Particular attention should be paid to reduce 
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blood loss [14-16]. However, no significant difference was found 
between the two modalities in terms of the incidence of postoper-
ative complications, and their comparative effects on morbidity 
have not been determined. In addition, prospective randomized 
studies [14, 15, 17] have reported that the incidence of postopera-
tive morbidity including EPSBO is similar for laparoscopic surgery 
and open surgery for colon cancer [14, 15] and that the incidences 
of EPSBO after these surgical modalities are not significantly dif-
ferent for rectal cancer [17]. However, small-scale prospective stud-
ies and meta-analyses [18-20] have suggested that laparoscopic sur-
gery is superior to open laparotomy in terms of short-term out-
comes, such as re-hospitalization, which indirectly may reflect 
EPSBO and postoperative morbidity rates and the duration of hos-
pital stay. The purpose of this study was to determine the preva-
lence of EPSBO according to operative method and to identify the 
risk factors of EPSBO, which is one of the most common compli-
cations following a proctectomy for rectal cancer [16, 17]. 
METHODS
The study was conducted on 759 patients who underwent a proc-
tectomy for rectal cancer with a tumor located below the sacral 
promontory (based on postoperative findings) from March 2005 
to February 2010 at Pusan Paik Hospital. Twenty-two patients were 
excluded as follows: 11 underwent a synchronous gastrectomy or 
colectomy, 6 underwent salvage surgery for a recurrent lesion, and 
5 underwent a proctectomy for metachronous rectal cancer. In ad-
dition, two patients that died on postoperative days 5 and 22 after 
surgery were excluded. Accordingly, 735 patients constituted the 
study cohort.
Surgical technique
The laparoscopic colectomy was adopted at the author’s institution 
in December 2006. The procedure is performed by inserting a cam-
era port using an open or closed method at the inferior edge of the 
umbilicus; subsequently, additional trocars are placed under lapa-
roscopic vision (usually in the right upper abdomen, right lower 
abdomen, left upper abdomen, and left lower abdomen). Briefly, 
the operative procedure is as follows: Using a medial approach, 
the mesentery is scored at the sacral promontory, and the inferior 
mesenteric artery is identified early and ligated near its origin. The 
inferior mesenteric vein is then divided just below the pancreas 
for lymph-node dissection. For retroperitoneal dissection, the me-
socolon and retroperitoneal tissues are detached via a medial ap-
proach. Mobilization of the splenic flexure is initiated by dividing 
the root of the transverse mesocolon along the pancreas. Parietal 
and omental attachments of the colon are then performed, and 
freeing of the splenic flexure is completed. Dissection of the rec-
tum is performed along the anatomic space between the visceral 
and the parietal endopelvic fascia. In female patients, a traction 
suture is placed in the midportion of the uterus. In cases of middle 
and low rectal cancer, the rectum and its mesentery are dissected 
to the pelvic floor muscle to ensure en bloc resection of the total 
mesorectum. After the pelvic dissection has been completed, the 
distal end rectum is sectioned with one to three laparoscopic linear 
stapler(s). An incision of 5 cm is then made over the infraumbili-
cal camera port site, and the bowel is exteriorized under a wound 
protector and divided with appropriate proximal clearance. After 
the anvil head of the circular stapler has been inserted into the end 
of the colon, the proximal colon is returned to the abdomen. Intra-
corporeal anastomosis under laparoscopic vision is performed as 
for open surgery. A diverting stoma is constructed when the anas-
tomosis is problematic, for example, when the air-leak test is posi-
tive, the anastomosis is low lying, pelvic dissection is difficult, or 
bowel preparation is poor. For abdominoperineal resection, the 
sigmoid colon is divided, and the total mesorectal excision is per-
formed using a laparoscopic technique. The perineal dissection is 
completed as for open surgery, and the specimen is extracted via 
the perineal wound. Reasons for conversion to open surgery in-
cluded difficulties in exposition and tumor fixation to the pelvic 
sidewall. Expansion of the incision for extraction purposes was 
not considered as a conversion to open surgery.
Demographic information and details of surgical technique re-
lated variables and postoperative complications were obtained 
from a prospective database maintained. A patient was judged to 
have EPSBO if, within the first 30 days after proctectomy, he/she 
presented with symptoms such as nausea, vomiting, and abdomi-
nal distention of at least 2 days duration and radiologic finding of 
small bowel obstruction after evidence of return of small bowel 
motility.
Postoperative paralytic ileus was defined as no return of bowel 
function at more than six days after surgery and was not regarded 
as EPSBO. EPSBO duration was determined based on durations 
of symptoms and signs of EPSBO, regardless of the resumption of 
oral intake. Duration in patients with recurrent EPSBO, that is, 
after symptom and sign improvement, was defined as time between 
first symptom onset and date of improvement of symptoms and 
sign of recurrent EPSBO.
Perforation was defined as unintended perforation of a tumor or 
bowel during intraoperative manipulation. Patients were consid-
ered positive for intraoperative bleeding when a hemostatic ma-
neuver, such as coagulation or ligature, failed to stop a hemorrhage, 
or when an additional procedure, such as gauze compression, was 
required for hemostasis. Previous abdominal surgery was consid-
ered present if a patient had previously undergone a laparotomy, 
including open appendectomy, but laparoscopic surgery was not 
considered as previous abdominal surgery. In terms of a lymph-
adenectomy, high ligation was defined as the ligation of the infe-
rior mesenteric artery at its root whereas low ligation was defined 
as ligation below the origin of the left colic artery. The degree of 
bowel preparation was classified as ‘adequate’, ‘inadequate’, or not 
performed. Bowel preparation was considered inadequate when 
any non-prepararated liquid stool was observed. Anastomotic fail-
ure was considered any of the following clinical or radiologic find-Journal of The Korean Society of
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ings: 1) pus or fecal discharge from the drain or surgical wound, 2) 
leakage of contrast through the anastomosis during water-soluble 
enema, and 3) the presence of an anastomotic defect based on dig-
ital rectal examination. A pelvic abscess was defined to be present 
when an imaging study showed fluid collection in the pelvic cavity 
of a patient with fever or leukocytosis in the absence of a finding 
of anastomotic failure.
Statistics 
The statistical analysis was performed using SPSS ver. 12.0 (SPSS 
Inc., Chicago, IL, USA). The t-test was used to compare mean val-
ues, and the chi-square test or Fisher’s exact test was used to detect 
the distribution difference of each group. A univariate logistic re-
gression was used to identify risk factors of EPSBO, and factors 
with P < 0.05 were included in a multivariate analysis to identify 
the risk factors of EPSBO. Statistical significance was accepted for 
P < 0.05. 
RESULTS
Overall characteristics of the patients enrolled
The median age of the 735 patients was 63.0 years (range, 28 to 90 
years); 426 were men and 309 were women. Laparoscopic surgery 
was performed in 270 patients, and conversion to open laparotomy 
was necessary in 5 (1.8%). Because this study focused on actual 
treatment received rather than on intended treatment, 5 patients 
that underwent intra-operative conversion to open surgery were 
allocated to the open laparotomy group. In terms of TNM stages, 
533 patients had a T3 tumor, 296 had lymph node metastasis, and 
63 had distant metastasis. A sphincter-preserving proctectomy was 
performed in 621 patients (84.5%), and open proctectomy in 465 
(63.2%), including the 5 conversions to open surgery (Table 1). 
The median age of patients with EPSBO was significantly greater 
than that of patients without (65.1 vs. 61.9 years; P = 0.043). Patients 
that underwent an open proctectomy or a non-sphincter-preserv-
ing proctectomy, patients with a history of open laparotomy, and 
patients in which anti-adhesive was not applied had high incidences 
of EPSBO (Table 2).
Postoperative surgical complications and EPSBO
Overall, EPSBO occurred in 47 patients (6.4%), and it was the most 
frequent complication during the early perioperative period. Of 
the other postoperative complications encountered, wound infec-
Table 1. General characteristics of the patients with a proctectmy for 
rectal cancer
Characteristics Values
Age (yr), median (range)  63.0 (28-90)
Gender (male:female) 426:309
Operative time (min), median (range)  240.0 (90-530)
Type of resection, no (%)  
   Anterior resection 621 (84.5)
   Abdominoperineal resection or 
      Hartmann’s proctosigmoidectomy
114 (15.5)
Operative method, no (%)   
   Laparoscopic surgery  270 (37.4)
   Open surgery 465 (62.6)
T stage 
   ≤1    79
   2 123
   3  476
   4   57
N stage (based on 6th ed. of TNM staging)
   0 439
   1 200
   2   96
Distant metastasis
   Present   63
Early postoperative small bowel obstruction   47
Table 2. Comparison of clinicopathologic characteristics between the 
patients with EPSBO and those with no EPSBO 
EPSBO  
(n = 47)
No EPSBO  
(n = 688)
P-value
Age (yr, median) 65.13 61.92 0.043
Male gender   31 (66.0) 395 (57.4) 0.287
Operative time (min, median) 232.86 248.39 0.567
ASA grading ≥3   5 (10.6) 36 (5.2) 0.113
BMI >25   8 (17.0) 189 (27.4) 0.128
Advanced T stage (T3,4)  31 (66.0) 502 (73.0) 0.312
Nodal metastasis 16 (34.0) 280 (40.7) 0.443
Distant metastasis 2 (4.3) 61 (8.9) 0.212
Previous laparotomy 16 (34.0) 123 (17.9) 0.011
Protective stoma 11 (23.4) 129 (18.8) 0.136
Operative type (APR) 14 (30.0) 100 (14.5) 0.011
Open surgery 39 (83.0) 426 (61.9) 0.004
Combined operation 3 (6.4) 61 (8.9) 0.399
Intraoperative perforation   7 (14.9)   70 (10.2) 0.212
Intraoperative hemorrhage 4 (8.5) 61 (8.9) 0.594
High tie of IMA 15 (31.9) 254 (36.9) 0.301
Poor bowel preparation 12 (25.5) 111 (16.1) 0.107
Splenic flexure mobilization   6 (12.8) 65 (9.4) 0.296
No treatment with antiadhesive  11 (23.4)   81 (11.8) 0.036
Values are presented as number (%) unless otherwise specified. 
EPSBO, early postoperative small bowel obstruction; ASA, American Society of An-
esthesiologists; BMI, body mass index; APR, abdominoperineal resection; IMA, in-
ferior mesenteric artery.Journal of The Korean Society of
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tion was the most common (3.0%), followed by anastomotic fail-
ure (2.4%). EPSBO occurred at a mean of 8.4 days after surgery 
(range, 4 to 22 days), and the duration of EPSBO symptoms was 4 
days (median value; range, 2 to 21 days). Of the 47 patients that 
developed EPSBO, 42 were diagnosed in hospital and 5 after dis-
charge. Forty-six of the 47 improved after fasting, nasogastric tube 
insertion, and fluid therapy, and 15 patients required a water-sol-
uble contrast imaging study (Gastrografin, Shering, Berlin, Ger-
many); oral intake was resumed after studies. Two of the 46 patients 
with symptom or sign improvement as a result of conservative ther-
apy were discharged 5 days and 7 days, respectively, after the same 
manner of treatment due to recurrent EPSBO on day 10 and day 
14 following an index proctectomy, respectively. One patient that 
underwent open surgery required surgery to correct EPSBO at day 
5 after index surgery after 3 days of conservative management, was 
discharged on day 11 after adhesiolysis, and experienced no sub-
sequent event (Table 3).
Incidence of EPSBO according to the surgical procedure
The incidences of EPSBO after laparoscopic and sphincter-preserv-
ing surgery were 3.0% and 5.3%, respectively, which were signifi-
cantly lower than those after open and non-sphincter-preserving 
surgery (8.4% and 12.3%; P = 0.004 and P = 0.011, respectively). 
Of the 5 patients converted to open surgery during a laparoscopic 
proctectomy, 3 (60.0%) subsequently developed EPSBO. Methods 
of constructing protective stoma were not significantly different 
in terms of the frequency of EPSBO (P = 0.136), but the incidence 
of EPSBO in the group with a protective stoma with an ileostomy 
was higher than it was in the group with a protective stoma with a 
colostomy (P = 0.039). Other intra-operative complications, such 
as bleeding or perforation, were not found to be significantly asso-
ciated with the occurrence of EPSBO (Table 4).
Risk factors for EPSBO after proctectomy and association 
with post-operative complications
Variables found to be potentially associated with EPSBO by the 
univariate analysis were age, previous history of a laparotomy, non-
sphincter preserving surgery, an open proctectomy, and no appli-
cation of anti-adhesives. The multivariate analysis revealed that an 
open proctectomy (odds ratio [OR], 2.46; 95% confidence interval 
[CI], 1.06 to 5.35; P = 0.035) and a history of a previous laparot-
omy (OR, 2.29; 95% CI, 1.18 to 4.46; P = 0.015) were independent 
risk factors of EPSBO after a proctectomy. Significant differences 
in the risks of developing EPSBO were observed between patients 
that underwent a sphincter-preserving proctectomy with major 
post-operative complications, such as anastomotic failure, pelvic 
abscess, and postoperative bleeding, and those that did not de-
velop a postoperative complication (24.0% vs. 4.5%; P = 0.001) 
(Tables 5 and 6). 
DISCUSSION
Although anastomotic leakage, which has an incidence of 10%, is 
the most common complication after a proctectomy [7, 16, 21], 
EPSBO has been reported to be the second most common com-
plication [7, 22]. Nevertheless, few studies have investigated EPSBO 
Table 3. Surgical morbidity of patients with a proctectomy for rectal 
cancer in this study (n = 621) 
Morbidity No. (%)
Total early postoperative small bowel obstruction 47 (6.4)
   Resolved with conservative management          46
   Requiring operation            1
Wound infection 22 (3.0)
Anastomotic events
a 15 (2.4)
Pelvic abscess
b   5 (0.8)
Rectovaginal fistula
c   2 (0.8)
Postoperative hemorrhage   2 (0.3)
aAnastomotic events included clinical anastomotic leakage and anastomotic de-
fects identified at digital examination without clinical anastomotic leakage. 
bPelvic 
abscess was defined as pelvic fluid collection without anastomotic defect and clini-
cal symptoms such as fever and leukocytosis. 
cOf 265 female patient who under-
went an anterior resection.
Table 4. Frequency of early postoperative small bowel obstruction 
(EPSBO) according to operative variables
Variables
No. of  
EPSBO (%)
P-value
Operative maneuver 0.004
   Laparoscopic surgery   8 (3.0)
   Open surgery 39 (8.4)
Operative type 0.011
   Anterior resection 33 (5.3)
   Abdominoperineal resection or  
      Hartmann’s proctosigmoidectomy
  14 (12.3)
Protective stoma
a 0.136
b (0.108)
c 
(0.039)
d (0.152)
e
   Yes 11 (7.8)
      Colostomy   5 (5.5)
      Ileostomy     6 (12.0)
   No 22 (4.6)
Intraoperative events
f 0.231
   Yes 12 (8.6)
   No 35 (5.8)
aOf 621 patients who an underwent anterior resection. 
bCompared patients with 
protective stoma to those without protective stoma. 
cCompared patients with colos-
tomy as protective stoma to those without protective stoma. 
dCompared patients 
with ileostomy as protective stoma to those without protective stoma. 
eCompared 
patients with colostomy as protective stoma to those with protective stoma as ile-
ostomy. 
fIntraoperative events included perforation and hemorrhage.Journal of The Korean Society of
Coloproctology
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after a proctectomy; thus, information regarding EPSBO is derived 
indirectly from reports on EPSBO after a colectomy for colorectal 
cancer [12, 13]. Because the present study includes all patients with 
rectal cancer, defined as a tumor located below the sacral prom-
ontory based on intraoperative findings, its results provide, for the 
first time, an estimate of the incidence and of the risk factors for 
EPSBO following a proctectomy in rectal cancer. In the present 
study, the rate of EPSBO after a proctectomy was 6.4%, which is 
similar to the rate of 6-7% reported by Poon et al. [7] and Naka-
jima et al. [12].
In the present study, based on a multivariate analysis, open sur-
gery and a previous history of laparotomy were found to be risk 
factors of EPSBO after rectal surgery. This result concurs with the 
previous suggestion that a laparotomy increases the postoperative 
small bowel obstruction rate [23]. The reason for the high rate of 
EPSBO after an open proctectomy seems to be explained by the 
findings of a previous study on EPSBO after a colectomy [12]; that 
is, open surgery damages the abdominal walls and small bowel 
manipulation during surgery increases local and/or systemic in-
flammatory reactions [24]. With regard to the advantages of a lap-
aroscopic proctectomy, a small prospective randomization study 
[18] and a meta-analysis [19, 20] both showed that it reduces ad-
hesion-related morbidities and produces better short-term results 
[19, 20]. In addition, in the present study, the rate of EPSBO after 
a proctectomy was found to be lower in the laparoscopic group. 
These findings support the superiority of laparoscopic surgery with 
respect to perioperative short-term outcomes and may provide 
clues regarding performance of the laparoscopic surgery for rectal 
cancer. In addition, the present study shows that a history of lapa-
rotomy is a risk factor EPSBO after a proctectomy. However, it is 
difficult to propose a mechanism or draw any conclusion about 
the relation between a history of laparotomy and EPSBO after a 
proctectomy because of the lack of available information. How-
ever, it seems likely that the higher rate of EPSBO in cases with a 
history of laparotomy is related to the severity of adhesion, which 
is in-line with previous suggestions that postoperative adhesion 
was increased more in the patients with a previous history of lapa-
rotomy [7, 25, 26]. However, one report suggested that previous 
Table 5. Risk factors for EPSBO after a proctectomy in rectal cancer
Variables
Univariate analysis Multivariate analysis
OR 95% CI P-value OR 95% CI P-value
Age (yr) 1.03 1.00-1.06 0.044 1.02 0.99-1.05 0.132
Male gender 1.44 0.77-2.68 0.253
ASA grading ≥ 3 2.16 0.80-5.78 0.126
BMI > 25 0.54 0.25-1.18 0.123
Advanced T stage (T3,4)  0.72 0.38-1.34 0.300
Nodal metastasis  0.75 0.40-1.40 0.369
Distant metastasis 0.46 0.11-1.93 0.286
Previous laparotomy 2.37 1.26-4.47 0.008 2.29 1.18-4.46 0.015
Operative type (APR vs. AR)  2.50 1.29-4.83 0.007 1.71 0.73-4.00 0.216
Protective stoma 1.74 0.82-3.68 0.147
Open surgery  2.78 1.27-6.08 0.010 2.46 1.06-5.35 0.035
Combined operation 0.70 0.21-2.32 0.561
Intraoperative perforation 1.55 0.67-3.58 0.310
Intraoperative hemorrhage 0.95 0.33-2.75 0.929
High tie of IMA 0.80 0.43-1.51 0.492
Poor bowel preparation 1.77 0.89-3.52 0.102
Splenic flexure mobilization 1.40 0.57-3.43 0.458
No treatment with antiadhesive  2.29 1.12-4.68 0.023 1.47 0.59-3.65 0.412
EPSBO, early postoperative small bowel obstruction; OR, odds ratio; CI, confidence interval; ASA, American Society of Anesthesiologists; BMI, body mass index; APR, ab-
dominoperineal resection; AR, anterior resection; IMA, inferior mesenteric artery.
Table 6. Relationship between the incidence of EPSBO and postop-
erative surgical complications in patients who underwent anterior re-
section
Variables EPSBO (n, %) P-value
Patients with postoperative surgical event    6 (24.0) 0.001*
Patients without postoperative surgical event 27 (4.5)
EPSBO, early postoperative small bowel obstruction. 
*P-value is calculated from Fisher’s exact test.Journal of The Korean Society of
Coloproctology
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abdominal surgery does not increase the incidence of small bowel 
obstruction in patients with ulcerative colitis [27].
It is interesting that, based on the univariate analysis in the pres-
ent study, the rate of EPSBO after non-sphincter-preserving proc-
tectomy was higher than it was after a sphincter-preserving proc-
tectomy. Previous studies [25, 28] suggested that internal hernia-
tion into a peritoneal defect or into the peristomal lateral space is 
the likely mechanism of EPSBO after a non-sphincter-preserving 
proctectomy. The reported rates of EPSBO after a non-sphincter-
preserving proctectomy fall in the range 1.8-3.2% [25]; thus, the 
rate of 12.3% in the present study was quite high. In this study, the 
risk factors of EPSBO were analyzed in patients that underwent 
an abdominoperineal resection or Hartmann’s procedure, but no 
meaningful findings were obtained with respect to identification 
of risk factors (data not shown). It appears the relatively small num-
ber of 114 patients that underwent a non-sphincter-preserving 
proctectomy prevented the identification of any significant risk 
factor for EPSBO in this subgroup, which indicates that a larger 
prospective study is required to increase understanding of EPSBO 
after a non-sphincter-preserving proctectomy.
In terms of the influence of a protective stoma on the frequency 
of EPSBO after a proctectomy, the rate of EPSBO was found to be 
higher in patients that underwent an ileostomy as a protective stoma 
after a sphincter-preserving proctectomy, which concurs with the 
result of Poon et al. [7] that the possibility of EPSBO was higher in 
patients that underwent a sphincter-preserving proctectomy with 
an ileostomy being performed as a protective stoma. In the pres-
ent study, the incidence of EPSBO tended to be higher in patients 
who underwent an ileostomy as a protective stoma after sphincter-
preserving proctectomy than in patients who underwent a colos-
tomy as a protective stoma after sphincter-preserving proctectomy. 
Although this result was not of statistical significance, the use of 
an ileostomy as a preferred mode of protective stoma following 
sphincter-preserving proctectomy should be re-evaluated in view 
of the high incidence of EPSBO after a proctectomy. However, this 
possibility should be clarified by a larger scale study. 
The 24% higher incidence of EPSBO among patients that expe-
rienced a postoperative surgical complication, such as anastomotic 
failure or a pelvic abscess, implies an association between EPSBO 
and surgical complications after a sphincter-preserving proctec-
tomy. This finding is consistent with that of a previous paper, in 
which intraperitoneal inflammation was found to be a cause of 
EPSBO after a laparotomy [25]. Accordingly, surgically related com-
plications may play a role in the development of EPSBO; thus, be-
cause EPSBO may delay the initiation of chemotherapy or prolong 
the hospital stay, particular attention is required to reduce surgi-
cally related complications. Therefore, reductions in the frequency 
of EPSBO potentially would serve to improve the overall progno-
sis in rectal cancer.
EPSBO after a proctectomy was found to be associated with an 
open proctectomy and a history of laparotomy. The findings of the 
present study suggest that a laparoscopic proctectomy has a lower 
incidence of EPSBO than an open proctectomy.
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